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Within Queensland, young people who disengage from schooling before Year 11, are required to 
return to study at school or vocational training institutions in special numeracy and literacy access 
courses if they do not have a job. This paper describes a study of young people’s and teachers’ 
perceptions of teaching and learning at one vocational institution. The study found that the young 
people formed two groups; one which was resistant and resentful, and the other which was 
participatory and indifferent. The first group had to be cajoled and tempted by intrinsically 
interesting mathematics activities while the second was happy to work through symbolically–based 
worksheets. However, regardless of group, most of the access students felt ‘cheated’ by 
constructivist approaches using materials; rather they wanted procedurally based activities like the 
traditional school mathematics classrooms in which they had previously failed. 
INTRODUCTION 
In 2002 the government of the Australian state of Queensland developed a policy 
(titled “earn or learn”) requiring young people to be either engaged in some sort of 
work or to be enrolled in further education or training until they are seventeen years 
old (Queensland Government, 2002). This policy was driven by the need to reduce 
youth unemployment and to alleviate an ongoing shortage of skilled workers. 
Vocational training institutions called Technical and Further Education [TAFE] 
institutions in Australia had been providing numeracy access courses for these 
disengaged young people whose achievement levels were too low to meet numeracy 
prerequisites of traineeships and apprenticeships. Australian young people who leave 
school early generally have low numeracy skills and form a major group within these 
courses and the unemployed (Millar & Kilpatrick, 2005). 
Numeracy skills, disengagement and re-engagement 
Although there is strong support for the importance of numeracy in training and 
employment (Department of Education, 2004; Fitzsimons, 2001; Karmel, 2005), 
there is little research that provides insight into what numeracy skills are required for 
employment and how they can be effectively taught (McLeish, 2002). There is some 
evidence that flexibility with clients’ needs, contextualising numeracy to the culture 
and background of young people (Fitzsimons, 2002; Millar & Kilpatrick, 2005), the 
use of non-scholastic, kinaesthetic, individualised activities to link numeracy with 
vocational interests and illuminating the importance of numeracy in a holistic way 
(McNeil & Smith, 2004) may be effective approaches. However, as McNeil and 
Smith (2004) argue although low-achieving, disengaged young adults are unique in 
their learning needs, and need to be hooked or lured into attempting educational 
tasks, the contextualisation (which is the basis of the hooks and lures) has to be 
balanced with the learning priorities of the classroom. This balance is particularly 
difficult when young people are in TAFE. First, TAFE colleges use competency-
based training frameworks which tend to compartmentalise or atomise numeracy 
topics. Second, as Boaler (1993, cited in Fitzsimons, 2002, p. 148) argues:  
… random insertion of contexts into assessment questions and classroom examples in an 
attempt to reflect real-life demand and to make mathematics more motivating and 
interesting … ignores the complexity, range and degree of students experience’s as well 
as the intricate relationships between an individual’s previous experience, mathematical 
goals and beliefs. 
According to the Australian National Training Authority [ANTA] (2004, p. 27) “‘tick 
and flick’ training, is more than a rare occurrence in TAFE classrooms” rather than 
teaching of higher-order thinking skills with high-quality learning outcomes.  
Research indicates that young people disengage from school in Australia because of 
school practices (e.g., uninspiring pedagogy and teaching, unfair treatment and 
disrespect from teachers, and inconsistent discipline - (Smyth, et al., 2000) and the 
economic and academic vulnerability of their low socio-economic status (Finn & 
Rock, 1997). Low socio-economic students do not have access to the communicative 
strategies that middle class students have such as Lemke’s (1990, cited in 
Zevenbergen, 2000) triadic dialogue which involves teacher question; student 
response and teacher evaluation of students’ response and works to manage student 
behaviour and stipulate class content. This type of dialogue is never explicitly taught 
to students and exposure to the same dialogue at home makes it easier to learn, 
however this is rare for students from lower socio-economic backgrounds 
(Zevenbergen, 2000). 
Re-engagement of young people requires the interplay of participation and reification 
giving shape to their mathematical understandings. This, according to Ewing (2005) 
is assisted by teaching practices that take account of students’ different learning 
styles. For example, linking numeracy to real life, and ensuring that learning is paced 
so that concepts are understood before further ones considered. 
Methodology 
The study described in this paper is part of a larger Australian Research Council 
grant. The project was funded to investigate the mathematics teaching and learning of 
low-achieving post-Year Ten students in order to develop theories regarding effective 
materials for teaching mathematics in access courses within TAFE’s, secondary 
schools. The project explores the effectiveness of utilising everyday and vocational 
contexts to teach the basic mathematics needed by these students. The methodology 
used in the project is primarily qualitative, interpretative and intervening (Burns, 
2000). A case-study approach (Yin, 1989) is used to investigate what happens when 
researchers, TAFE, and school teachers collaborate to improve the teaching and 
learning of mathematics. 
The participants for the study consisted of thirty-five students, two teachers and two 
tutors from a TAFE numeracy access course. Many students attended the course 
under directions from the Queensland Magistrates courts; a significant number had 
been expelled from previous schools or had ‘dropped out’ due to confrontation with 
traditional schooling environments. Students could be considered part of a “street 
kid” sub-culture. The access numeracy course had been developed in recognition of 
the importance of having tailor-made and flexible choices for young people 
disengaged from high school. Its basic premise was to increase fundamental skills, 
revive engagement in training and learning and to provide some routine to prepare 
students for workplace entry or further study. 
Data was gathered through observations of access numeracy classes at the TAFE and 
semi-structured interviews with students and teachers. The foci of the interviews 
were students’ and teachers’ prior numeracy learning and teaching experiences and 
their perceptions of numeracy, the learning and teaching of numeracy, and the access 
numeracy course. 
At the commencement of the project the classes were videotaped for later analysis. 
Interviews with teachers and students were then conducted. All the recorded data was 
transcribed and analysed for commonalities. Categories were developed through an 
evolving process of refinement. These were classified in preparation for intervention. 
The findings from these data are presented. 
Results 
Approximately thirty-five students were enrolled in the numeracy access course in 
two classes with teachers Mary and Kyle who were assisted by one or two tutors.1 
The students were predominantly fifteen to sixteen years old with equal proportion of 
male and female students and a few Indigenous students. Most of the thirty-five 
students had difficulties within traditional learning environments, low numeracy and 
literacy skills (about mid primary or elementary level), and irregular attendance. 
Social and significant personal problems were also identified. Most students were 
also enrolled in courses in literacy, computers and vocational skills. 
Observations showed that, although student behaviour was, in general not positive for 
learning, there were two categories of students. The first category consisted of 
students whose behaviour was resistant and resentful or, in Ewing’s (2005) terms, 
non-participatory. These students took time to settle into class, and had fluid and 
inconsistent engagement in learning. They actively refused to follow teachers’ 
instructions and argued about doing work (asking why they were doing the work and 
how it was relevant to them), refused to do anything they felt was “childish”, copied 
other students’ work, and behaved dangerously with materials (e.g., throwing 
scissors, slapping rulers), preventing hands-on activities. They needed constant 
reminders from a tutor to stay focused, gave up easily when they encountered 
                                                 
1 All names used in this paper are pseudonyms. 
difficulty and disengaged from the task after a short time span. They openly told 
peers and staff that “maths sucks”, that they “sucked at maths” and hated 
mathematics. They had a negative attitude to mathematics which is reflected in the 
words of one student – “I can’t do this! I don’t want to! This is too hard!” However, 
they were less antipathetic towards one-to-one tutoring, self-paced workbooks, and 
peer and teacher interactions that were supportive, respectful and equal. Finally, their 
perceptions of numeracy were negative as this interview between the researcher (R) 
and Jess showed. 
R: Do you feel like maths is important for you in the future? 
Jess: Yes, ‘cos (because) I need to use measurement and volume in plumbing. … I don't 
enjoy maths at all. 
R: What about when you get the right answer? 
Jess: It doesn't bother me. I just don't like it. 
R: Have you ever thought of yourself as someone who's good at maths? 
Jess: Nope, never. 
R: Is there anything you don't like about the maths here in the TAFE class? 
Jess: Just doing stuff that I don't need to know. 
R: What sort of stuff is that? 
Jess: I can't remember ... but the stuff that we've been doing in the past week. ... It was 
just annoying ‘cos (because) I already knew it. I don't see why I had to write it 
down again. 
The second category consisted of students whose behaviour was participatory yet 
indifferent. In general, these participatory students were more likely to ask for help 
and to use the tutors productively. They engaged in tasks more easily and remained 
focused for longer periods and did not give up as quickly as the resistant learners. 
They worked through set booklets at their own, and were willing to tutor peers. They 
showed little interest in numeracy per se or the numeracy activities, but, put up with 
the required workbooks in order to complete the course. Like the resistant students, 
they also liked one-to-one tutoring and supportive environments. Their perceptions 
were more positive, but still showed an underlying dislike of mathematics as the 
following two interview excerpts between the researcher (R) and Sam and Taylor 
showed. 
Sam: Well, I don't like maths but it has to be done because you use it all through your 
life. 
R: Do you think it's important? 
Sam: Yeah, it's important … ‘Cos (because) I need it so I can go through life knowing 
what to do instead of going to the shop and getting confused and not knowing 
how much it is. 
R: If you hate maths, why do you come along every week? 
Taylor: Because I want to get my certificate so I can get a good job. 
R: And you think that the maths ... 
Taylor:It will help me in the future … But I hate maths but this is alright. I've always 
hated maths but this is the best maths that I've had. 
Observations showed that the predominant teaching practices evident included 
worksheets, workbooks, and project work. Learning spaces were basic and 
uninteresting with minimal support material and lack of equipment. The teachers had 
difficulty maintaining general engagement and directing the class because of 
individual students’ demands. They rarely took disciplinary action (and when they 
did, they found it difficult to implement and sustain). Both teachers and tutors had 
little training in how to teach numeracy at the level (middle primary) of the students. 
They tended to focus more on achieving a friendly environment than challenging the 
students mathematically. 
The observational notes showed that one teacher approached the resistant and 
participatory students differently. The first teacher observed, Mary, tried hard to build 
positive relationships with the students, Kym and Dani, as these excerpts from 
observations showed. 
A number of resistant students arrived late, talking loudly over the teacher, and 
throwing things around the room and swearing. Mary did not respond to these 
behaviours. She attempted to continue the lesson, trying to engage the students by using 
soft words. She called one by name, “Kym” and asked “Do you have a worksheet? What 
are you doing?” The teacher handed out a worksheet, to which Kym said, “I hate it … 
Why do they make us do this? I don’t know this!” The teacher was unable to respond as 
she has been distracted by another student (but a tutor manages to get the student on 
task). Two girls requested to leave early. The teacher reminded them that they left early 
last week and that this should be the last time. One girl interrupted her, “We’ll be here 
other times.” The teacher replied, “Do you promise?” The girls answered with a mildly 
interested “Yeah” and walked away. Dani appeared disinterested in the work. Mary 
attempted to engage him, saying, “How about you grab one of those sheets … how about 
you come over here and sit down?” He took a seat at a table with the teacher and four 
other students. However, when the teacher’s attention was focused on other students, 
Dani got bored, stood up and proceeded to walk around the classroom. At this point, 
three other students left early without an explanation. The teacher was unable to stop 
them. 
Mary’s approach to the participatory students, Eli and Frank in the same lesson, as 
shown in the excerpt below, was different to the resistant students in terms of the 
attention that she gave to the students. 
Eli and Frank were working quietly and apparently efficiently; they did not appear 
distracted by all the commotion in the classroom. Once the disruptive students had left, 
they were quick to take advantage of the teacher’s newly available attention and asked 
many questions. The teacher did not attend to these students until the class had quietened 
down. 
The second teacher, Kyle was more traditional; he focused on numeracy content in a 
procedural manner and attempted to push on with the lesson regardless. He did this 
for both the resistant student, Andy, and the participatory student, Ben. Kyle 
appeared to have only one explanation for given problems as these three interchanges 
between the teacher and the students showed. 
Kyle: Can I show you the next step with the ruler? See how you've got the top one 
right? Let me show you the next ones, so when you're adding together the nine 
and two ... Andy? Andy? Andy? So we want to add together nine …  
Andy: No I don't want to do it!  
Kyle: No come one, just watch for a minute, that's all ... come on, there's nine plus two 
that makes eleven. Now you can't fit eleven underneath that, like you did before, 
so you put down the one, off the eleven and you carry one to there, so that's the 
eleven there now, split up into one and one, now you need to add together one, 
six and seven …  
Andy: I feel like I'm in school again ...  
Kyle: Pardon? Andy: I feel like I'm in school again. 
Kyle: Oh well not for long, because I'm only going to show you once and then you'll be 
able to do it on your own …  
[The teacher returns later to check on Andy’s progress.] 
Kyle: Okay so you know how to add up now? 
Andy: No, I just copied it off him ...  
Kyle: Why’d you do that? 
Andy: Because I hate maths. 
Kyle: Okay but you could do it with the ruler, couldn't you? 
Andy: (Yawns really loudly!) 
[Ben asks for clarification in a division task.] 
Kyle: So you go down till you get to the number nearest to 26, which is 24. So when it 
says 3 lots of 8 are 24, it goes in 8 times with a remainder of two. 
Ben: Okay … I’ll try and do this one. 
When Ben still struggled to understand, Kyle explained the procedure again but in the 
same way as the first explanation. The tutor, Jasmine, was then left to address the 
student’s difficulties as this excerpt of an observation showed.  
Kyle again worked through the problem procedurally for the student using almost 
identical language and instruction. Kyle left Ben to Jasmine who was able to elicit 
responses from the student and encouraged him to come to his own conclusions. 
They solved the problem and then tried to identify where difficulties arose for the 
student. Jasmine eventually explicitly told Ben that trying to understand the problem 
is too hard and that he should only worry about ROTE learning the procedure. She 
said to do it “in your head, rather than trying to understand why, because that’s 
impossible, just try to remember that if you put a naught above that number …” 
There was inconsistency between the teachers and tutor instruction. It appears that 
some teachers and tutors were not trying to develop understanding and meaning in 
the mathematics. 
DISCUSSION AND CONCLUSIONS 
The conclusions from the study indicate there are two distinct categories of student 
and that neither is having their numeracy needs satisfactorily met within the TAFE. 
Both categories of students disliked numeracy but the participatory students were 
willing to put up with the numeracy lessons if it enabled them to undertake vocational 
training. The resistant students were not so willing, and had behavioural problems - 
disrupting the class and attracting the teachers’ attention. In this situation, and despite 
Mary’s intentions, she was not successful with her teaching because of the competing 
demands of the students. The resistant students did not want to study in any situation. 
Rather, they continued to disrupt the class. The participatory students’ needs were not 
met either because of the disruption and included requests for regular sequenced 
worksheets. Consequently any attempt at implementing mathematical investigations 
with hands-on material was thwarted. The repetitive procedural approach used by 
Kyle was also not successful as the participatory students appeared to need more 
variety with explanations. Individual attention appeared to work for most students but 
the TAFE institution did not have the resources (often they were only able to provide 
one teacher and one tutor per class of twenty). 
In the TAFE context the teachers were in the middle of competing forces; what 
seemed to work for one of the two categories was ineffective for the other. This 
situation was exacerbated by the lack of resources, the uninspiring learning spaces, 
familiarity and success in traditional numeracy teaching interactions, and the 
competing need to make progress through outcomes. The TAFE numeracy access 
course reflected the findings of Fitzsimons (2002), and McNeil and Smith (2004). 
Most interesting of all, the students’ perceptions of numeracy and the TAFE 
classrooms indicated that they still believed in the traditional absolutist and 
procedural ideas about numeracy and its teaching that had resulted in their previous 
failures (and that their beliefs appeared to be much stronger than those of high 
achieving students). As well, the behaviour of the resistant students appeared to be a 
result of rejection of education’s capacity to provide social mobility and acceptance 
of an unskilled labouring or unemployed role in society within which they could 
enact local control, a “learning to labour” sub-culture as in Willis (1978). 
The social conditions and resources at the TAFE make any intervention problematic. 
However, the “earn or learn” context provides a framework for emancipation as well 
as oppression. First, the students have to come to the institution and be given 
opportunities for engagement. Second, the interests of the students is located within 
street life and vocational improvement enabling a “street maths” vs “school maths” or 
“vocational maths” vs “school maths” approach to have some resonance. 
To take advantage of this, it is evident that the two types of students need to be 
separated into different classes. The participatory students need to have their 
numeracy horizons widened from workbooks to concepts and strategies. One 
possibility for this process is through a focus on the resilience that has brought them 
to this position in relation to the vocation they wish to take up. Questions such as, 
what gives these students the strength to rebuild their lives, where is the numeracy 
that underpinned this resilience, what numeracy do they need for their vocation, and 
how can this be linked to formal pre-vocational mathematics? 
The resistant students need to look inward but in a different manner. They need to 
develop an identity (and pride) that allows them to see themselves as controlling their 
wider world. Numeracy focusing on the social situations that control them (e.g., 
money, employment, and police) could be a starting point. 
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